INTRODUCTION
Secretory breast carcinoma (SBC) is an extremely rare but distinct subtype of breast carcinoma, accounting for less than 1% of all infiltrating breast carcinomas (1) . A review of available literatures shows that most reports of cases of SBC include histopathological findings (2) (3) (4) (5) . The tumors were characterized by existence of abundant eosinophilic secretions in the intracellular vacuoles and the intercellular spaces (3) . The carcinoma is reported to have better prognosis than a typical ductal carcinoma (1, 4) .
However, the imaging findings of this carcinoma are not well-described. In this report, we describe the case of an 80-year-old woman with SBC. The case report highlights imaging findings on various modalities, especially MRI findings. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/ licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
CASE REPORT
An 80-year-old woman patient had noticed a lump in the upper-outer quadrant of the right breast. She presented to the local clinic for examination. At the time, ultrasound (US) examination and core needle biopsy of the palpable mass were conducted. She was diagnosed with secretory carcinoma in her right breast. She visited our hospital for further examination and treatment. There was no family history of relevant malignancy. Upon physical examination, the palpable mass in the breast was found to be painless, firm, and well-circumscribed, with no nipple discharge or inversion.
Mammography showed a 9.5-cm sized, hyperdense, well-defined ovoid mass, without associated suspicious microcalcifications or architectural distortion ( Fig. 1A) . US of the breast revealed a more than 5-cm sized complex cystic mass with relatively circumscribed margin in the right breast which was over the field of view (FOV) of US ( Fig. 1B ) and there was a suspicious lymph node with eccentric cortical thickening in the right axilla. MRI examination of the breast revealed a 9-cm sized complex cystic mass in the right breast (Fig. 1C ). The solid component of the mass had initial fast and delayed washout enhancement (Fig. 1C ). Maximum standardized uptake value of the solid portion of this tumor was 11.4 on PET/CT ( Fig.   1D ). Microscopic findings demonstrated abundant eosinophilic secretory material in both cells and tubular acini, and tumor cells that were vacuolated with abundant secretory materials ( Fig. 1E) (3) . In addition, immunohistochemical examination revealed tumor cells that were negative for estrogen receptors and progesterone receptors, positive for human epidermal growth factor receptor 2 (HER2), and weakly positive for Ki67 (10% positive cells). The clinical stage was cT4N1M0 and stage IIIB based on skin edema in the inner portion of the right breast on mammography, US and MRI and a suspicious axillary lymph node on US.
Surgery was planned after completion of chemotherapy; however, the patient died after 8 cycles of chemotherapy, probably due to pneumonia and pulmonary edema. Therefore, there was no surgical pathology.
DISCUSSION
Secretory carcinoma is a rare breast carcinoma that accounts for less than 1% of all infiltrating breast carcinomas (1) . It was first termed "juvenile breast carcinoma" by McDivitt and Stewart in 1966 (6), because they reported seven cases of secretory carcinoma which occurred exclusively in young children with an average of nine years. Subsequently, studies have shown that it affects all age groups, and based on its prominent secretory component, it is classified as secretory carcinoma by Tavassoli and Norris (7) . The typical clinical presentation includes a slow-growing, painless, well-circumscribed, mobile, and palpable mass. Axillary lymph node metastasis is uncommon in patients with tumors of smaller than 2-cm size (7) . Unlike HER2 type breast carcinoma in our case, secretory carcinomas are generally negative for estrogen and progesterone receptors and usually do not show HER2 gene amplification (triple negative breast carcinoma) (2, 4) . Even though most SBC are triple negative breast carcinoma, the prognosis is generally excellent, it may be due to the heterogeneity of histologic types (4).
Previous case reviews showed that mammographic findings of SBC were variable and nonspecific, ranging from no abnormal findings or benign-looking nodular density to suspicious malignant lesions with spiculated margins or microcalcifications (8) . In our case, mammography showed a well-defined large ovoid mass without suspicious microcalcifications or architectural distortion, as seen in benign lesions, and these findings were not specific for the entity of SBC. Mun et al. (8) reported that US in patients with SBC showed small well-circumscribed or partially microlobulated isoechoic or hypoechoic nodules, indistinguishable from some benign masses, as well as other well-circumscribed malignancies. The lesion is usually homogeneous, but can be heterogeneous. In our case, US revealed a more than 5-cm sized complex cystic mass with relatively circumscribed margin, which are nonspecific findings.
The MRI features of SBC are not well known. In our case, MRI examination revealed a 9-cm sized complex cystic mass in the right breast. In the mass, the solid component had initial fast We have reviewed previously reported cases of SBC in Table 1 . SBC can occur in all age groups, but the median age is under the age of sixty and the median tumor size is less than 3-cm. On the radiologic report of SBC, the tumor generally appeared benign looking solid mass on mammography and US (8) . However, in our case, the patient was 80-year old woman and had a large mass. In addition, US and MRI demonstrated a complex cystic mass which was different from the previous studies, although mammography showed a well-defined ovoid mass.
SBC is slow-growing and can mimic benign lesions, such as fibroadenoma; and the differential diagnosis includes a wide range of benign or malignant lesions. Based on the imaging characteristics including MRI findings, differential diagnoses include papillary carcinoma, matrix-producing carcinoma, high grade invasive ductal carcinoma with necrosis. In case of However, these findings should be interpreted with caution, when SBC grows over than 5 cm, which can show a well-defined complex cystic mass, it is difficult to differentiate malignant from benign lesions. Hence, core needle biopsy of a solid portion is essential for early detection of secretory carcinoma, in order to prevent delayed diagnosis of malignancy.
In conclusion, although SBC is very rare, it could manifest as a well-defined complex cystic mass with a solid component that has initial fast and delayed washout-enhancement on MRI.
Awareness of its imaging features using various modalities will be helpful for the differential diagnosis.
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